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(54) MANUFACTURE OF SEMICONDUCTOR SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To effectively prevent the generation 
of bonding defects due to uneven parts existing on the surface of 
a semiconductor wafer, when the semiconductor wafer is pasted 
on a support substrate. 

SOLUTION: In a deposition process indicated by (c), a 
polycrystalline silicon film 5 is deposited, by a low-pressure CVD 
method and under a low-pressure and low-temperature condition, 
on a first single-crystal silicon wafer 1 in which a recessed part 2, 
groove parts 3 and a silicon oxide film 4 are formed. In a heat 
treatment process indicated by (d), a high-temperature heat 
treatment at 1 150° C is executed for the time or longer in which 
the migration of the polycrystalline silicon film 5 is saturated. In a 
polishing process indicated by (e), the surface of a polycrystalline 
silicon film 5' in a migration saturated state is planarized. After 
that, a hydrophilization treatment is executed to the surface of 
the polycrystalline silicon film 5' and to the surface of a second 
polycrystalline silicon wafer 6 which is polished to be a mirror 
surface, and a pasting process indicated by (f) is executed. In the 
pasting process, a heat treatment is executed at 1 100° C and for 

one hour in an inert-gas atmosphere, in a state such that the surface of the polycrystalline silicon film 5' 
is brought into close contact with the surface of a second wafer 6. 
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tti2©#itsa^»ft©«s, 4fctt3tW»K (6) © 

(5' ) 

■Cfcott, *^|fil9'&fcii:Xa-CO}Ki«La^J:55]Zffl. 
{k««i!<o»E«i{ta*tcJ:oT, #S 0 S B ^#: (5' ) 

[0042] ft*ii2 9E«^»a*ffi^j:ixtf, mm 

(5' ) *V^tt*2(D#j|g*^W#<©^ 

^ot^, ^^^JtatsH^^s*^**: (5' ) 
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^ # t- ^ Ha ^ a** ±-r & mm &mmz mt # £ £ 5 
i^te&o rcofc^, (6) trnkv^fr-ftm^ 

*5>~^ (i) *3zftm&l (6) ^ftSD^fc-frSBR^. 

[0 0 4 3] ff*ll3 0|E«c<7D»3t^ft^J:^\ ftS 9 
^Mlgt^iMIfift^i o 0 0 o CJ^X^;>;S^. 
^KS^tLTl/^^b, ^f**/-^ (1) <D¥&y&fr 

J:5f-ft£ 0 r^fcfe, («K) <z>fti^ 

S?ftffi^^»^5J; 5^ft*K 
J: 3 Kte& a 

[0 0 4 4] ffi*JS3 iE*^JSii*jsfefcJ:ixtf, 

fi¥*f£ (5, 5' ) iS^teSvpa^ilJfllriiSjL 

^^fiS;*aj*^lfc«W*< ft 6 9 o otern-K^Sft 
-c^£a>k, (i) <D$k*)&t>ikmiz.m'< 

[0 0 4 5] 

[0 0 4 6] (fg 1 (DmM<DKm) m 1 MfcfcfcSS 

Twi^^ov^rxaMS^^:RK■t■5o *1\ Si (a) 
Stiyf^^Ig-Ctt, »ffiWS^tLf-^i 60^ b h b 

*>y ^fr^i 

HTroRS^|j:*l^!>x/NiU»t5) ^*M^r, * 

I E) ft£*<D K^^y^v^frJ; DaW«j»»y^> 
^-T^ r^^J;^ ^^0. 1 /z m — 5 n mU^tomU 

[oo47]|i (b) tstfiWis-en, ftl£>* 

0 OtJ^TIt b< i*6 5 0°CJ^T) <7)jfcEi£SSr*WB 
Lfc*fl=-Cfr5 t©-e&9, r*Uz:.fc?U = 
VStaot [M]ffl5 2 \±m^(D Z-kT^t h it** JfctfcW 

5c rsoi§£\ »yyny5(D|||:it Jgl^ 



[0 0 4 8] j£k ±IS±i«x@^|ltTSu(-c: x y^teirco 

[0 0 4 9] 11 (d) ^^•r^SXflTiL 

Sta^S-tirTJKttSBft^^iBft^y 3V5' tc^fti^ii: 
^XflT^O^MSMS^ 110 0°CTfco^^ic{± N 

1 1 5 o°crif 3 0 j»«ta^pmtt, = 

[0 0 5 0] rcomt-^, Ell (e) JC^-rWSXfMt- 
(CMP) SIMS^ 
y^>5 ; ^Sffi^l^^^v^yf® (ttM) f--f- 

30 [0051] r.(DW^xgco^m^^fi, #SB**>y 3 

V5' 3feO ? ^tt®W«$^t^^2^^ H |v-y 
^^^^6 (Eli (f) *^T^5^Sfi 

a*tt*«FftHi:Sfc«C)(OiR7k<k«LaxS (Hl^it 
T) SrSltTi-So ^^ilzk^^axgT^, ^lcD^^ 

i:iai6ft;***t^»^*« H2 S04 :H 

2 02 = 4 : 1) tek*(Dm^mm*pfcmm^tz<Q . 

40 1 <Z?*ffi{i 1 — 10 0 nmSft(DiMkJiSrJgfi!c;L 

(f) ^*i-±5ftli>5-&foi±-XSS:3lfi 1 i-5o 
[0052] r. coi£ 9 ^MigTii, ^-f, ^i(^^7 

znyNlcD^S (#jg*^y 3V5' cD^® (ftS) ) i: 

50 ^ti6 0 r^m. «x.tfs*ftif^stt^#iaft 
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*vM±Blftti^^*fflft*-ei i o o°c/i 0^1© 

O I fllJfiSr^r LfcS^Sffi 7 asjgj* 3*1,5 r fcft5 0 

[0053] mz. mi (g) K^i-wiM&trawxa 

^ > i: , ^^StaSrBmiSiirSo 10 
[0 0 5 4] J^±©J:3^^If^Itft5r^a 
0, ^SSv/y^v (gi^^x^i) Irv'ynyift 
II 2 ^ J: o t HlftM ^ ^ tttil^ s o I Sffi (^2* 

[0 0 5 5] ±ELfc**lfi«<D»iS*«fe 

:wMl6t'li, WB^friiria^^SR&fflifi 
a ( 1 1 0 0°C) ±9 Sinus ( 1 1 5 0°C) -e<7)^M 20 
S4\ ^Mlixy ^V5 60^uf^ft:^#5^-f ^w- v' 

«E5K t- Wt £ J: 5 b T ^ 5 c 

[0056] r^s, 3»*B:axa^*3v^T#3is*>'y 

<75^fc:^*L5flfi0^ii:X@T^|»Ma^J:oT#S 

5o tot, *l<7?!>3i^l(Ofl69-&te-a:SSfl|J^IiD(n, 3 o 
(BOSB 2 XtWHSB 3 ) ^ftt6i^footk 

[0057] mz. *njfi«-cn, 40 

fegr>y ^>5CDifa?MJ*£. Ifi^^^XS^co|Ri*A : 

aaa ( 1 1 0 0 °o «t 9 {£1 ^us 000 °cj^t, m 
^u<«6 5 o°cj^T) K&m-lrzmj&kvr^&fr 

b 3ifi«fttt-c«astifc#ea^ y = > 5 js-^ >/ u 
nmmxi-t, iMbfcj; o^mm^^m^^^x^M* 

1^56^ rcoj; 5Wfl^»I»itt5wil: so 



[0 0 5 8] jSJ, ^axfMT^^^LH 
BtfHSr, #Se1r>y 3^5<OW l?l<>— is 3 is&t&fiu-t- 

5NpmK±^M^Lfc^s % y =>>-5go-v^ 
— >3^^5 eftw«BH ^ wso t? # a <z> t? * tt«c , 

te5^t>*xa-c^*ftSQ:a«c#v\ ysK#*Siliv'y = v 
5' (7?^ffi^Dflia35S|S*-rs#1ll4:S*fliffi!|-Ct 5 J: 5 

h<D|RiJiS:iaf9»5o 
[0 0 5 9] *^ffiW^^5l^T s Sl/Kft^JiX 

gar5tel9-&fo-l3rxaS:fi 1 5HCfoa»-e, J l co£^ 

x^6^Sl(^, ^ML»tt^^fe^^±I{t;Mfflf ^0. 1 
M m- 2 ji maJKcOj?3T*fMi-5¥±a.<b«LSM^X 

H\ «llft^J:5^y^ySft||60te, BPSG (Bo 
ron -doped Phosphor Silicate Glass ) x P SG (Phos 
phor Silicate Glass ) „ SOG (Spin On Glass ) ft 

[0060] rcoj;9 ft¥±-i^^afll^xa^tf o fc 

> 5 CO-e^ ^ > 3 ^5t:£ft£&?nttfi^fto T l^ft 

9*|*W^tTfctb5fl!it)^*D^:xa"e^>*l 
^a(c#v>#;g0 B 0^y 3>5 7 ct^SS (Jfi5-&fciirS) 

^xa^©!»ftt3a^WSrffi«)^KSUfc»-&) "Cfco 
T t , ^rcoifi 9 -&fc>*xa"C^IR«ya*c:^ 9 ¥±&{bfea 

584i-5«/h<CPga*!»JRS*L5 r cb (eft 19 , 
A#*S^««36S»feix5 r (-ft 6 0 

[oo6i] (n 2 <Dmm<Di&m) m 2 ^ittjssero* 

2*lftM^J;S»ffixaffil^«a»^S*LTfcO, « 
Z> 0 IP*?, *^l*W"Ctt^ g]2(-c:joft5 (a) (D^y^ 

(b) ©mis, (c) ©itfixa, 

(d) ^iaaig, (e) 6O^0XfI^r. 
i:l^t«^tT9 (II (a) - (e) $J&) 0 1 HJKffll 
X\±, »ilg (Ell (e) aS*n*LfcS5l<7)!> 

x^l^ *oo**IAf9^to-a:XS (mi (f) 

H2 (f) t* 

[oo6 2] rco»2(7DJ#fltxa"ett, *teft'>y = > 
-tz> 0 ^(Dm^(Dmmh, i&j±-i&u (9oo°cjl^t, 
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[0 0 6 3] Z.<Dm^fe, JR«LaxSSrtT5 wi:*<, 

IB 2 y =^8 oSffifcfb^Maww* (cm 
p) i^u^fflft Mtffiffc) l-5£v^3ft#«9F«x 

a (H*i3rT) *mn-fz> 0 

[0 0 6 4] #;i^T\ »2<7?#JSfisxy =i y8(7)Si x 
ilfeWc:»2<7?!?i^6^*ffi^i*LT, »lHlfifi»Ji:III 
«^a*^«L3aSrlSLfc«[c, |2 (g) RXI (h) m 
^i" «£ 5 ftfiS <9 ^^^ig^^TtSo - offi 9 
ISt-fi, ^1^1)^1^11 (fS2©#jftft^!J = 10 

>8<7)»®) i:^2CD^^yN6cDgM^^^#^^5^ 

^ *vmitft:tt^^»lSM^-ei i o o'C/iffifraco 
i au«6 9 &i&j&&tiz> d t 

f-ft6 0 r<7)£#fc:te % XfEfl&M^#W f|2<7} 

12 (i) lc*i-WBUatfW*xaS:J(5 1 
[0 0 6 5 ] r(7>J:5ft«*fc Lfc***Wc±tttf % 
Mffiig (110 0°C) «t «9 itS (115 0°C) "C 

5 0 *fc, li6 9-&fcii:Xa"t?<^|R«L3a^tt, g§2<7)# 

*g* y =» >- 8 fcl^T^ISgftfcff 5 -e-Y ^ > 3 
V£#lT5^ N -^C0^2(D^ B H B i/y =3 >8<7>TS6«P 30 

[0 0 6 6] ~(Dtctb s ^F^mm^^^Xh. Ml<D$ 

asft^-rsr ^ft<ft9, igi^^i 

[0 0 6 7] ft, *^Jte^il(^jo^T^, iMiig-e^) 
fifpi-swpBnaixi-fi^bfcias, #sa^y ^sco-e 

[0 0 6 8] SfefC *tlM(-fc^Tt), S^b&LS 

xaxt^ii^^^rxasTtT^Hu^aps-e. mint^ 

^ICDmm (|g 2 #|£ B 1r> y ^ V 8 <D Jt®) *fcfctS5 2 
(?)1)x/n6 <7>*[Ef£, 0. 1 /z m~ 2 /i mflS^irk^W 

i ^TOf^fflil^ 5 spffl{k«L3S«JB^8;xaSrfT so 
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[oo69] (^3 (Dmmmm) m 3 ^ 

&o Bp-fe, *H16ftlt?tt^ 0 3(r*5«-S (a) 
>^Xg, (b) W^HS, (c) ^itSxa^^l 
^J£^[|^lRl«tCtT9 (11 (a) - (c) #BH) q Ml 

niwttt, *satxs<z)«{c fti^fii 1 5 o^c^isa 
■erojRaiia (mi (a) #h&) srfrpflififcfcbfc 

ds, 82 (d) iZTjk^-mmTM&ft^tz 

m^. 82 ( e ) ic^-tmMmjLWL&mff't&a 
[0070] ±E»iisti4, v' y = ^ 5 cos 

®£{k^fft«ttWS (CMP) ft ifK J: t9 b (tlffi 
ft) -T5t^-efcf9, *fc, Iffllgtli, 08*1*1 
1 5 0 o CcD^a-Tr^fA^LJi^ N #Jgfi^y ^>5<7)-^ 

[0071] otem&m^u&ft^tzm^ia^ 

0 3 (e) ^>y3ys ; <0*B5fc: 

fctt^j»3 t»l£bfcte«^(Q«fBBXU 5 lll]*fB2 £*fj£L 

3 (f) tc^-TJ: 3ftMS]flffitxg^^TLr#7g e e s ^ 

[0 0 7 2] ^(7>«6^tt % ^SpS^y^^S 7 

«<©a^kftLaSrlELfc«^, EI 3 (g) ^^^5 ft 
ftSO-^fc-erXeSrHtT-f-Sr fcfci l 9^Ste7 / Srjg 
J*b, Sbl^ S3 (h) f^-t-J; 5 ftWBURtf0F*X 

[0073] ^(DXo^m^t^r-^mmm^^tii^ 
*sgi8r>y ^vstrfoor^, ^co^ffi^jgxat-J: 

^iirXa^^f^S^it (110 0°C) X ^iSv^fiJft 
(1 1 5 0°C) "e3ffe«Fra (5-1 0B#Pfl) CO^^LS^ 

^ N r^^I^^ia^ : axgi-jov^r, wg|r>y3 
tt^Kftfena t mzi, i£ 9 ^^xa-eco^SBttr 

[0 0 7 4] r.COfc*6, ^WJ^^Tt), ^1^^> 
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[0 0 7 5] m. *HJfcMK:*3V^fc, SR«taxs-eeo 

[oo7 6] £ ^mmmi^^^xh, m^it^m 

x/N6(7)tI^ 0. 1 jzm~2 mSSOJtfgcWJfV 
^fi^&aKfc^t-S^Wk&aiKJK^XSSrtT 5 « 10 

[0 0 7 7] AfrM^H^LftV^ ^HffiW- 

Ssi^T, fW«ig (H3 (f) jfcflg) Sr&fti^jtNl 

#»A¥^ftO Sr, 9 0 0°CJ^TM^ L< ft 6 5 0°CJ^ 
T^^*^+T*Jt^i-S»2 60±eaX@ > :^$2^i| 

**«9FJSxaSrJii»:5ltT U r ^^^MfSIfi 9 #;M:X 
S (0 3 (g) #HS) 4:^5**4: bTt>Av\ 
[0 0 7 8] r<£>i§-g\ lfi!5^fcii:xa-e^}Rftk3a^Ffc 20 

m x fl^5^fc^i:xa^<73»fea^^v^^lgIQ35s*^■t■s* 

[0079] iPxr, ^ffWt-ia^bftv^s, *HJSM 

mJfB^Maxa (0 3 (e) #f») ^IffL 

fc«^miE«gbw«xa (S3 (f) &mn-tz> 30 
««m rw»2w*taxs«refc*2^#te*sxy 

^tul5I£ 9 ^WIS (0 3 ( g ) *flg) ^T3it^ 
[0080] ftwffiwiirti) *3SKii_bia 

9 -&;b-frXfi-e0)S&!&SiSJ[ (noot) J;i9iSv^ 



[05] 




—22 



« (1 1 5 o°C) ^ftygSrfTSfltfifci: Lfctf^ 

xa-e<7>**!L3Ba*tt, ±IE#*l£0i|<£>«]: 5 1 10 0 
, CJEJl±^K£i-SiKSttft< , 10 0 0 < Ca*£JUbfc:« 

^-rtt tf 3f w g #j & m&x* # s t to -c fc ^ o 

[oosi] LT*±, »iro*fiis/y 

^y^x/M^bf, 4M7tm&3EfchL,fz¥mfcx 
fc*U3\ Ge (^Vw~^) N s ic (jgHt: 

^y^V) , SiGe (^/!Jny/f>-7-r)i,) ft^j; 

[0 0 8 2] SiWmKb Ltli, $2©ISS| s ^!j n> 
a 6 ^ PS h T , ftfc<£> *tf$SS^ V * ttjfeft ft £r ^-r 

5 0 4*:, SO I SffifcRBfe-f, #tt#«fc5 2#<£>¥ 

[0 1] **W<?>JI5i*16ffll^J:««JtxaSr*afl5^ 

[0 2] *3KW^S2 j|Jfi0y^«t5»S5&xaSr«S;»^ 
^i"WM0 

[0 3] *»K©IK3||lt«fcJ;S«J6xaS:a*Wfc 

[04] «e3K(7)>:^^iftwi-afc*^»agxe«isras; 

[0 5] *#«W#^tTofc|||fert?SS:IftW-rsfc«>0 

[0 6] iRaattT^flir^llift-y-^^wcfetts*®® 
*a»i(fffiHt«)2 

[0 8] JRaa*fTofc«^)||Ri^V^/W^*5Jt5*ffi 

, 8, s' {ii2^ef H v'y^y (*2 
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